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FIGURE 1 

pLenti-U6-Blasti 
aatgtagtcttatgcaatactcttg^ 

ggtggaagtaaggtggtacgatcgtgccttattaggaaggcaacagacgggtctgacatggattggacgaaccactgaatt^ 
attgtatttaagtgcctagctcgatacataaac^ 

agcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactag 
aaaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagctctctcgacgcagga 
cacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgagagcgtcag 
tattaagcgggggagaattagategcgatgggaaaaaattcggtt^ 

cagggagctagaacgattcgcagttaatcctggcctgttagaaacatcagaaggctgtagacaaatactgggacagctacaacc 

ggatcagaagaacttagatcattatataatacagtagcaaccctctatt^ 

gatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccgctgate^ 

gaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagag 

cagtgggaataggagctttgttccttgggttcttgggagcagcag 

tattgtctggtatagtgcagcagcagaacaamgctgagggctatt^ 

caggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcctggggaffiggggttgctctggaaaacto 
ttggaatgctagttggagtaataaatctctggaacagamggaatcac^^ 

acactcxttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttgt^ 
aacaaattggctgtggtetataaaattattcataatgategtaggag 

cagggatattcaccatmtcgtttcagacccacctcccaaccccgaggggacccgacaggcccgaaggaatagaagaagaaggtggagagagag 

acagagacagatccattcgattagtgaacggatctcgacggtaatcgattttcccatgattccttcatatttgcato 

taattagaatta^mgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataamcttgggtagtttgcag^ 

aaaatggactatcatatgcttaccgtaacttgaaagtatttcgat^ 

gtaatgagtttggaattaattctgtggaatgtgtgtca^^ 

caattagtcagcaaccaggtgtggaaagtccccaggctccccagcaggcagaagtatgcaaagcatgcatctcaattagtcagcaaccatagtccc 

gcccctaactccgcccatoccgcccctaactccgcccagttccgcccattctccgccccatggctgactaatttttLttatttatgcagaggccgaggc 

cgcctctgcctctgagctattccagaagtagtga^ 

ctgatcagcacgtgttgacaattaatcatcggcatagtatat^ 

agaagaatccaccctcattgaaagagcaacggctacaatcaacagcatccccatctctgaagactacagcgtcgccagcgcagctctctctag^ 

cggccgcatcttcactggtgtcaatgtatatcattttactgggggaccttgtgcagaactcgtggtgct^^ 

cctgacttgtatcgtcgcgatcggaaatgagaacaggggcatcttgagcccctgcggacggtgccgacaggtgcttctcgat^ 

aaagccatagtgaaggacagtgatggacagccgacggcagttgggattc^ 

agctcggtaccttmagaccaatgacttacaaggcagctgtagatcttagccacttttoaaagaaaagggg^^ 

acgaagacaagatctgcmttgcttgtactgggtctctctggta^ 

cctcaataaagcttgccttgagtgcttcaagtagtgt^ 

aatctetagcagtagtagttcatgtcatcttattattca 

atggttacaaataaagcaatagcatcacaaamcacaaataaagcattttmcactgcattctagttgtggtttgto 



atgcagaggccgaggccgcctcggcctctgagctattc^^ 
gagtegtattacgcgcgctcactggccgtcgttttacaacgtc^^ 
ttc^cagctggcgtaatagcgaagaggcccgcac^ 
cgcattaagcgcggcgggtgtggtggttacgcgra^ 

cgccacgttogccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatt^ 

ttagggtgatggttcacgtagtgggccatcgccctgatagacggttt^^ 

tggaacaacactcaaccctotctcggtctattcttttgattt^^ 

acgcgaattttaacaaaatattaacgcttacaatttaggtggcactmcggggaaatgtgcgcggaacccctattt^ 
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FIGURE 1 (CONT.) 



ttatttttctaaatacattcaaatatgtatccgctca^ 

ccgtgtcgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccaga^^ 

acgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgtmccaatgatgag^ 
ctatgtggcgcggtattatcccgjattgacgccgggcaagagc^ 

acagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaactta 

gatcggaggaccgaaggagctaaccgcttttttgcacaacatg^ 

ccaaacgacgagcgtgacaccacgatgcctgtagcaatggcaacaacgtt^^ 

aattaatagactggatggaggcggataaagttgcaggaccacttctgc^^ 

gagcgtgggtctegcggtatcattgcagcactggggccagatg^ 

atgaacgaaatogacagatcgctgagatoggtgcctcactgattaagcattggt^ 

cttcatttttaatttaaaaggatctaggtgaagatcctttttg^ 

agaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaac^ 

gatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgc^ 

ttcaagaactctgtagcaccgcctacatacctegctctgc 

caagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaact 

gagatacctacagcgtgagctatgagaaagcgccacgctteccgaagggagaaa 

agagcgcacgagggagcttecagggggaaacgcctggtatcttte^ 

gtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggte 

cccctgattctgtggatoaccgtattaccgcctttgagtgagctgato^ 

aagcggaagagcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagcg 
ggcagtgagcgcaacgcaattaatgtgagttagctcactcattaggcaccc^ 

gcggataacaatttcacacaggaaacagctatgaccatgattacgccaagcgcgcaattaaccctcactaaagggaacaaaagctggagctgcaa 
gctt 
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FIGURE 2 



5 pLenti-U6-hrGFP 

aatgtagtcttatgcaatactcttgtagtcttgcaa^ 
ggtggaagtaaggtggtacgatcgtgccttattaggaa^ 

attgtatttaagtgcctagctcgatacataaacgggtctctctggttagaccagatctgagcctgggagctctct^ 

agcctcaataaagcttgccttgagtgcttcaagmgtgtgtgcccgtctgttgtgtgactctggtaactagagatcccte 
10 aaaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagctotctcgacgcaggactcggcttgct^ 

cacggcaagaggcgaggggcggcgactggtgagtacgccaaaaatmgactagcggaggctagaaggagagagatgggtgcgaga^^ 

tattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccaggggga^^ 

cagggagctagaacgattcgcagttaatcctggcctgttag 

ggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgt^^ 
15 gatagaggaagagcaaaacaaaagtaagaccaccgcacagcaagcggccgctgatcttcagacctggaggaggagatatgagggacaattgga 

gaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggt^ 

cagtgggaataggagctttgftccttgggttcttgggagcagcagg 

tattgtctggtatagtgcagcagcagaacaamgctgagggctatt^ 

caggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcctgj^^ 
20 ttggaatgctagttggagtaataaatetctggaacagamggaatcacacgacc^ 

acactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaaga 

aacaaattggctgtggtatat^aattattcataatgatagtaggaggctt^^ 

cagggatattcaccattatcgtttcagacccacctcccaaccccgaggggacccgacaggcccgaaggaatagaagaagaaggtggagagagag 

acagagacagatccattcgattagtgaacggatctcgacggtaatcgam 
25 taattagaattaamgactgtaaacacaaagatattagfacaaaatac^ 

aaaatggactatcatatgcttaccgtaacttgaaagtatttcgatte^ 

gtaatgagtttggaattaattctg^ggaatgtgtgtcagttagggtgtggaaagtccccaggctcccc 

caattagtcagcaaccaggtgtggaaagtccccaggctcccca 

gcccctaactccgcccatcccgcccctaactccgcccagttcc^^ 
30 cgcctotgcctotgagctattccagaagtagtgaggaggcm 

gaagaacaccggcctgcaggagatcatgagcttcaaggtgaacctggagg^ 

ggcaacatcctgttcggcaaccagctggtgcagatccgcgtgaccaagggcgcccccctgcccttcgccttcgacatcctgagccccgccttccag 
tacggcaaccgcacctteaccaagtaccccgaggacatcagcgacttctt^ 

acgaggacggcggcctggtggagatccgcagcgacatcaacctgatcgaggagatgttcgtgtaccgcgtggagtacaagggccgcaacttccc 
35 caacgacggccccgtgatgaagaagaccatcaccggcctgcagcccagcttcgaggtggtgtacatgaacgacggcgtgctgg^ 

atcctggtgtaccgcctgaacagcggcaagttctacagctgccacatgcgcaccctgatgaagagcaagggcgtggtgaaggacttccccgagto 

ccacttcatccagcaccgcctggagaagacctacgtggaggacggcggcttcgtggagcagcacgagaccgccatcgcccagctgaccagcctg 

ggcaagcccctgggcagcctgcacgagtgggtgtaaggtacctt 

aggggggactggaagggctaattcactcccaacgaagacaagatctgcttmgcttgtactgggtctctctggttagacc 
40 ctctctggctaactagggaacccactgcttaagcctcaalaaagcttg^ 
gagatccctcagacccttttagtcagtgtggaaaatctc^ 
gagagtgagaggaacttgtttattgcagcttataatggttacaaataaagcaatag^ 

gtggtttgtccaaactcatcaatgtatcttatoatgtctggctctagctatcccgcccctaactccgcccatcccgcccctaac 
cattctccgccccatggctgactaattttttttatttatgcagaggccgaggccgcctcggcctc^^ 
45 aggcctagggacgtacccaattcgccctatagtgagtcgtattacg^ 

tacccaacttaatcgccttgcagcacatccccctttcgccagctggcgtaatagcgaagaggcccgcaccgatcgcccttcccaacagttgcgcagc 
ctgaatggcgaatgggacgcgccctgtogcggcgcattaagcgc^ 
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FIGURE 2 (CONT.) 

gccctagcgcccgctccmcgcmcttcccttccmctcgccacgttcgccggctttccccgtcaag^ 

atttagtgctttacggcacctcgarcccaaaaaa 

tggagtccacgttctttaatogtggactcttgfto 

gcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgc^ 
gcggaacccctamgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctga 
gtatgagtattcaacatttccgtgtegcccttatt^^ 

gaagatcagttgggtgcacgagtgggttacatcgaact^gatctcaacagcggtaagatccttgagagtmcgccccgaagaacgtmc^ 
gagcacttttaaagttctgctatgtggcgcggtattatccc^ 

ggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtga^ 

gccaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatoatgtaactcgc^ 

ggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgtagca^ 

tactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctg^ 
tgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgta^ 
gggagteaggcaactotggatgaacgaaatagacagatcgctga^ 
tatactttagattgatttaaaacttcatttttaatttaaaaggatcte^ 

cactgagcgtcagaccccgtagaaaagatoaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaa 

ccagcggtggtttgtttgccggatcaagagctaccaactctttto^ 

agccgtagttaggccaccacttcaagaactctgtagcac^ 

cgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtogggctgaacggggggttcgtgcacacag 
cgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaa 
gcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtate^ 
agcgtcgatttttgtgatgctcgtcaggggggcggagcctatgga 

tcacatgttcmcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgatacc^^ 
agcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcctctccc^ 

ggmcccgactggaaagcgggcag^gagcgcaacgcaattaatgtgagttagctcactcattaggcaccccaggctttacactttatgcttcc 

gtatgttgtgtggaattgtgagcggataacaamcacacaggaaacagctatgarc^ 

caaaagctggagctgcaagctt 
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FIGURE 3 

MSCV-U6-Hygro 

tgaaagaccccacctgtoggmggcaagctagcttaagtaacgccattttgcaaggcatggaaaatacataactg 
ggttaggaacagagagacagcagaamgggccaaacaggatatctgtggtaag 

agatgcggtcccgccctcagcagmctagagaaccatcagatgtttx:cagggtgccccaaggacctgaaatgaccctgtgcctta 

aatcagttcgcttctcgcttctgttcgcgcgcttctgctccccgagctcaataaaagagcccacaacccctcactcggcg 

ctgcgtcgcccgggtacccgtattcxcaataaagc 

actgcccacctcgggggtctttcamggaggttccaccgagamggagacccctgcccagggaccaccgacccccccg 

gccagcggtcgmcgtgtctgtctctgtcmg^ 

gcggacccgtggtggaactgacgagttctgaacacccggccgcaaccc 

gaggaagggagtcgatgtggaatccgaccccgtcaggatatgtggttctggtaggagacgagaacctaaaacagttcccgcctccgtctg^ 

gcmcggmggaaccgaagccgcgcgtcttgtctgctgcagcgctgcagcatcgttctgtgttgtctctgtctgact^ 

agggccagactgttaccactccctoagtttgaccttaggtcactggaaagatgtcgagcggatcgctcacaaccagtcggtagat^ 

acgttgggttaccttctgctctgcagaatggccaacctttaacgtcggatggccgcgagacggcacctttaaccgaga^ 

tcaaggtctmcacctggcccgcatggacacccagaccaggtccccto^ 

ccctttgfccaccctaagcctccgcctcctcttcctcca^ 

agccctcactccttctctaggcgccggaattagatcmcccatgattccttcatetttgcatatacgatacaaggctgttagagag 
tgactgtaaacacaaagatattagtacaaaatacgtgacgtagaaagtaataa 
atatgcttaccgtaacttgaaagtatttcgatttcttggctttata^ 
gtgttaacgaattctaccgggtaggggaggcgcttttcccaaggca 

tggcctctggcctcgcacacattccacatccaccggtaggcgccaaccggctccgttctttggtggccccttcgcgccaccttctactccte 

caggaagttoccccccgccccgcagctcgcgtcgtgcaggacgtgacaaatggaagtagcacgtctcactagtctcgtgca 

ctgagcaatggaagcgggtaggcctttggggcagcggccaatagcagctttgctccttcgcmctgggctcagaggctgggaaggggt^^ 

ggggcgggctcaggggcgggctcaggggcggggcgggcgcccgaaggtcctccggaggcccggcattctgcacgcttcaaaagcgcacgtct 

gccgcgctgttctcctcttcctcatctccgggccmcgacctgcatcccgccaccatgaaaaagcctgaactcaccgcgacgtctgtcgag 

tgatcgaaaagttcgacagcgtctccgacctgatgcagctctcggagggc^^ 

ctgcgggtaaatagctgcgccgatggmctacaaagatcgtta^^ 

gggaattcagcgagagcctgacctattgcatctcccgccgtgcacag 

gccggtcgcggaggccatggatgcgatcgctgcggccgatcttagcca^ 

acUcatggcgtgatttcatatgcgcgattgctgatccccatgtgtatcactggcaaactgtgatggacgacacc^^ 

ctcgatgagctgatgctttgggccgaggactgccccgaagtccggcaccte^ 

cgcataacagcggtcattgactggagcgaggcgatgtteggggata^ 

ggagcagcagacgcgctacttcgagcggaggcatccggagcttgcaggatcgccgcggctccggggcgtatatgctccgcattggtcttgaccaa 
ctctatcagagcttggttgacggcaatttcgatgatgcagcttgggcgcag^ 

cgtacacaaatcgcccgcagaagcgcggccgtctggaccgatggctgtgtagaagtactcgccgatagtggaaaccgacgccccagcactc 

cgagggcaaaggaatagagtagatgccgaccgaacaagagctgatttcgagaacgcctcagccagcaactcgcgcgagcctagcaaggcaaat 

gcgagagaacggccttacgcttggtggcacagttetcgtecac 

ggcccttctggattgtgttggtccccagggcacgattgtcatgcccacgcactcgggtgatctgactgatcccgcagattggagatcgcc^^ 

cctgccgattgggtgcagatccgtcgacctgcagccaagcttatcgataaaataaaagatttlatttagtctccagaaaaagggggg 

ccacctgtaggmggcaagctagcttaagtaacgccattttgcaaggcatg^^ 

cagagagacagcagaatatgggccaaacaggatatctgtggtaagcagttcctgccccggctcagggccaagaacagatggtccccagatgcg^ 

cccgccctcagcagtttctagagaaccatcagatgtttccagggtgccccaaggacctgaaatgaccctgtgccttamgaact^ 

cttctcgcttctgttcgcgcgcttctgctccccgagrt^ 

cgggtacccgtgtatccaataaaccctcttgcagttgcatccga 

gcgggggtctttcatgggtoacagtttcttgaagttggagaacaacattctgagggtaggagtcgaatattaagtaatcctgactc 
tgaatccacatactccaatactcctgaaatagttcattatggacagcgcagaagagctggggagaattaattcgtaatca 
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FIGURE 3 (CONT.) 

tggtcatagctgtttcctgtgtgaaattgttatccgc^ 
gtgagctaactcacattaattgcgttgcgctcactgcccgct^ 
5 gagaggcggtttgcgtattgggcgctcttccgcttccte^ 

aggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaagg 
ccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactat 
aaagataccaggcgtttccccctggaagctccctcgtgcgcte^^ 
gcgtggcgctttctcatagctcacgctgtaggtatctcagtte 
10 accgctgcgccttatccggtaactotcgtcttgagtccaaccc^ 

agcgaggtatgtaggcggtgctecagagttcttgaagtggtggcc^ 

cagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttg 
gaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctoagtggaacgaaaactcacgtta^ 
aaaaaggatcttcacctagatccttttaaattaaaaatgaagttt^ 
15 agtgaggcacctatctcagcgatctgtctamcgtt^ 

gccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaag 
tggtcctgcaactttatccgcctccatccagte 

tgctacaggcatcgtggtgtcacgctcgtcgmggtatggcttcattcagctccggttcccaacgatcaaggcgagttaca^ 
aaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggllatggcagcac 
20 tgtcatgrcatccgtaagatgcttttctgtg^ 

tcaatacgggataataccgcgccacatagcagaacttta^ 

gttgagatccagttegatgtaacccactcgtgcacccaactga 

aaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactctt^ 

gagcggatacatatttgaatgmttmgaaaaataaacaaalaggggttccgcgcacatttccccgaaaagtgccacctgacgte 
25 tatcatgacattaacctataaaaataggcgtatcacgaggccc^ 

ggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttggcggg^ 

aactatgcggcatcagagcagattgtactgagagtgcaccatatgcgg^ 

cattcgccattcaggctgcgcaactgttgggaagggcgatcggtgcgggcrt^ 

cgattaagttggg^acgccagggttttcccagtcacgacgtt^^ 
30 ccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgto^ 

gatataggcgccagcaaccgcacctgtggcgccggtgatgccggccac^ 

atcagtggtccaggctctagtmgactcaacaatatcaccagc^^ 

aaaaaggggggaa 



35 
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FIGURE 4 

MSCV-U6-Puro 

5 tgaaagaccccacctgtaggmggcaagctagcttaagtaacgccattttgcaaggcatggaaaatacataactgagaataga 
ggttaggaacagagagacagcagaatatgggccaaacaggatatctgtggtaagcagttcctgccccggctcagggccaaga^^ 
agatgcggtcccgccctcagcagmctagagaaccatcagatgtttcca 
aatcagttcgcttctcgcttctgttcgcgcgcttctgrt^ 

ctgcgtrgcccgggtacccgtattcccaataaagcctcttgctgtttgcatccgaategtggactcgctgatcctt 
10 actgcccacctcgggggtcmcatttggaggttccaccgagatttggagacccctgcccagggaccaccgacccccccgccgggagg 
gccagcggtcgmcgtgtctgtctctgtcttt^ 
gcggacccgtggtggaactgacgagttctgaacacccggccgcaarc^ 
gaggaagggagtegatgtggaatccgaccccgtcaggatatgtggto^ 

gcWcggmggaaccgaagccgcgcgtcttgtctgctgcagcgctgcagcatcgttctgtgttgtctctgt^ 
15 agggccagactgttaccactcccttaagtttgacctta^ 

acgttgggttaccttctgctctgcagaatggccaacctttaacgtc 

tcaaggtcttttcacctggcccgcatggacacccagaccaggtcccctacatcgtgacctgggaagccttggcttttgacccccctccctgggtcaag 
cccmgtacaccctaagcctccgcctcctcttcctccatccgccccgtctctcccccttgaacctcctcgttcgaccc 
agccctcactccttctctaggcgccggaattagatctttcccatgattccttcatatttgcatatacgatacaaggctgtta 
20 tgactgtaaacacaaagatattagtacaaaatacgtga 

atatgcttaccgtaacttgaaagtatttcgatttcttggcm^ 

gtgttaacgaattctaccgggtaggggaggcgcttttcccaaggcagtctgg 

tggcctctggcctcgcacacattccacatccaccggtaggcgccaaccggctrc 

caggaagttcccccccgccccgcagctcgcgtcgtgcaggacgtgacaaatggaagtagcacgtctcaclagtctcgtgcagatgga^ 
25 ctgagcaatggaagcgggtaggccmggggcagcggccaatagcagctttgctccttcgctttctgggctcagaggctgggaag^ 
ggggcgggctcaggggcgggctcaggggcggggcgggcgcccgaaggtccto 
gccgcgctgttctcctcttcctcatctccgggccttte^ 

cgacgacgtccccagggccgtacgcaccctcgccgccgcgttcgccgactaccccgccacgcgccacaccgtcgatx:cggaccgccacatcga 
gcgggteaccgagctgcaagaactcttcctcacgcgcgtcgggcte^ 
30 tggaccacgccggagagcgtcgaagcgggggcggtgttcgccgagatcggcccgcgcatggccgagttgagcggttcccggct^^ 

gcaacagatggaaggcctcctggcgccgciaccggcccaaggagcccgcgtggttcctggccaccgtcggcgtctcgcccgaccaccagggcaa 
gggtctgggcagcgccgtcgtgctccccggagtggaggcggccgagcg^ 

ccccttctacgagcggctcggcttcaccgtcaccgccgacgtcgaggtgcccgaaggaccgcgcacctggtgcatgacccgcaagcccggtgcc 
tgacgcccgccccacgacccgcagcgcccgaccgaaaggagcgcacgaccccatgcatcgat^aaataaaagatttmtttagtctccagaaaaa 
35 ggggggaatgaaagaccccacctgtoggtttggcaagctagcttaagtaacgccattttgcaaggcatggaaaatacataactgagaa 

tcagatcaaggttaggaacagagagacagcagaatatgggccaaacaggatatctgtggtaagcagttcctgccccggctcagggccaagaacag 
atggtccccagatgcggtcccgccctcagcagtttctagaga 

gaactaaccaatcagttcgcttctcgcttctgttcgcgcgcttctgctccccgagctcaataaaagagcccacaacccctcactcggcgcgccagte 

tccgatagactgcgtcgcccgggtacccgtgtatccaataaaccctcttgcagttgcatccgacttgtggtctcgctgttcctt^ 
40 agtgattgactacccgtcagcgggggtcmcatgggtaacagtttcttgaagttggagaacaacattctgagggtaggagtcgaa^^ 

gactcaattagccactgttttgaatccacatactccaatact^ 

tggtcatagctgmcctgtgtgaaattgttatccgctcac^ 

gtgagctaactcacattaattgcgttgcgctcactgcccgcmcc^ 

gagaggeggtttgcgtattgggcgctcttccgctfcxtcgrt^ 
45 aggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaagg 

ccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgac 
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FIGURE 4 (CONT.) 



aaagataccaggcgmccccctggaagctecctcgtgcgcte^ 
gcgtggcgcmctcatagctcacgctgtaggtatctcag^ 

ccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgcca 

gtaacaggattagcagagcgaggtatgtaggcggtgctacaga 

tgcgctctgctgaagccagttaccttcggaaaaagagttggto^^ 

agcagattacgcgcagaaaaaaaggatctcaagaagatccmgatctmctocggggtctgacgctcagtggaacgaaaactcacgto 

ttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagtttt^ 

gttaccaatgcttaatcagtgaggcacctatctcagcgatrt 

gagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagcca 

ggccgagcgcagaagtggtcctgcaactttatccgcctccatcca^ 

cgcaacgttgttgccattgctacaggcatcgtggtgtcacgcte 

gatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgtto 

actgcataattctcttactgtcatgccatccgtaag 

gttgctcttgcccggcgtcaatacgggal^taccgcgccac^ 

caaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgmc 

aaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaata 

cagggttattgtctcatgagcggatacatamgaatgtatttagaaaaataaacaaataggggttccgcgcacam 

gtctaagaaaccattattatcatgacattoacctamaaaataggcgtatracgaggccctttcgtctcgcgcgttt 

gacacatgcagctcccggagacggtcacagcttgtctg^ 

gtgtcggggctggcttaactatgcggcatcagagcagatt^ 

ataccgcatcaggcgccattcgccattcaggctgcgcaactgttgggaagggcgatcggtgcgggcctcttcgctattacgccagctggcgaaagg 
gggatgtgctgcaaggcgattaagttgggtaacgccagggttttrc^ 

atgjgcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttcc 
ccatcggtgatgtcggcgamtaggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggc 
atttgttaaagacaggatatcagtggtccaggctctagttttgactcaacaatatcaccagctgaagcctatagagtacgagccatagat^ 
gattttatttagtctccagaaaaaggggggaa 
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FIGURE 5 

MSCV-U6-brGFP 
5 tgaaagaccccacctgtaggmggcaagctagcta 

ggttaggaacagagagacagcagaatatgggccaaacaggatatctgtggtaagcagttcctgccccggctcagggccaagaacagatg^^ 
agatgcggtcccgccctcagcagtttctagagaaccatcagatgtttccagggtgccccaaggacctgaaatgaccctgtgccto 
aatcagttcgcttctcgcttctgttcgcgcgcttctgctccccgagcte 
ctgcgtcgcccgggtacccgtattcccaataaagcctcttgc^ 
10 actgcccacctcgggggtctttcamggaggttccaccgagatttggag 

gccagcggtcgtttcgtgtctgtctctgtcmgtgcgtgmgtgccggcatctaatgtttgcgcctgcgtc 

gcggacccgtggtggaactgacgagttctgaacaccc^ 

gaggaagggagtcgatgtggaatccgaccccgtcaggatatgtggttc^^ 

gctttcggmggaaccgaagccgcgcgtcttgtetgctgcagcgctgcagcatcgttctgtgttgtctctgtctgact^ 
15 agggccagactgttaccactcccttaagmgaccttaggtcactggaaagatgtcgagcggatcgctcacaaccagtcggtaga 

acgttgggttaccttctgctctgcagaatggccaacctttaacgtxjggatggccgcgagacggcacctttaaccgagaccto 

tcaaggtcttttcacctggcccgcatggacacccagaccaggtcccctacatcgtgacctgggaagccttggcttttgacccccctccctgggtca 

cccmgtocaccctaagcctccgcctcctcttcctccatrc^ 

agccctcactccttctctaggcgccggaattagatctttcccatgatt^^ 
20 tgactgtaaacacaaagatottagtacaaaatocgtgacgta^ 

atatgcttaccgtaacttgaaagtamcgamcttggctttatote^ 

gtctgtggaatgtg^gtcagttagggtgtggaaagtccccaggctccccaggcaggcagaagtatgcaaagcatgcatctcaattag 
ggtgtggaaagtccccaggctccrcagcaggcagaagtatgcaaagcatg^ 
tcccgcccctaactccgcccagttccgcccattctccgccc^^ 
25 attccagaagtagtgaggaggcttttttggaggccteggcttt^ 

aggagatcatgagcttcaaggtgaacctggagggcgtggtgaacaac^ 

aaccagctggtgcagatccgcgtgaccaagggcgcccccctgcccttcgccttcgacatcctgagccccgccttccagtacggcaaccgcaccttc 
accaagtaccccgaggacatcagcgacttcttcatccagagcttccccgccggcttcgtgtacgagcgcaccctgcgctacgaggacggcggcct 
ggtggagatccgcagcgacatcaacctgatcgaggagatgttegtgtaccgcgtggagtacaagggccgcaacttccccaacgacggccccgt 

30 tgaagaagaccatcaccggcctgcagcccagcttcgaggtggtgtacatgaacgacggcgtgctggtgggccaggtgatcctggtg^ 

aacagcggcaagttctacagctgccacatgcgcaccctgatgaagagcaagggcgtggtgaaggacttccccgagtaccacttcatccagcaccg 
cctggagaagacctacgtggaggacggcggcttcgtggagcagcacgagaccgccatcgcccagctgaccagcctgggcaagcccctgggca 
gcctgcacgagtgggtgtaagtcgacctgcagccaagctotcgatoaaataaaagattttatttagtctccagaaaaaggggggaatgaaagaccc 
cacctgtaggtttggcaagctagcttaagtaacgccattttgcaaggcatggaaaatacataactgagaatagagaagttcagat^ 

35 agagagacagcagaatatgggccaaacaggatatctgtggtaagcagttcctgccccggctcagggccaagaacagatggtccccagatgcggtc 
ccgcccteagcagtttctagagaaccateagatgtttec 

ttctcgcttctgttcgcgcgcttctgctccccgagctcaataaaagagcccacaacccctcactcggcgcgccagtcctccgatagactgcgtcgccc 
gggtacccgtgtatccaataaaccctcttgcagttgcatocgacttgtggtctcgctgttccttgggagggta^ 
cgggggtctttcatgggtaacagMcttgaagttggagaacaacattctgagggto^ 
40 gaatccacatactccaatactcctgaaatagtteattatggacagc^^ 

tgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaactcacattaatt 

gcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggttt^ 

ggcgctcttccgcttcctcgcteactgactcgctg^ 

acagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggrc^ 
45 ataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagag 
cctggaagctccctcgtgcgctctcctgttccgacc^^ 
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FIGURE 5 (CONT.) 

cacgctgtaggtatctcagttcggtgtaggtcgttcgc^ 

aactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagc 
5 gaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtamggta^ 

ttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggttt^ 

aaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcac 

aaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatamga^ 

gaggcacctatctcagcgatctgtctamcgttcatccatagttgcctgactccccgtcgtgtagataactacgato^ 
10 ccagtgctgcaatgataccgcgagacccacgctcacc^ 

tcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccag^ 

tacaggcatcgtggtgtcacgctcgtcgmggtatggcttcate^ 

aaagcggttagctccttcggtcctccgatcgttgt^ 

catgccatccgtaagatgcttttctgtgactggtga 
15 atacgggataatoccgcgccacatagcagaactttaaaagtgctcatcattgg^^ 

agatccagttcgatgtaacccactcgtgcacccaactgatctt^ 

gccgcaaaaaagggaal^gggcgacacggaaatgttgaatactcatactcttcctttttcaalattattgaagcatttatcagggttatt 
cggatacatamgaatgtatttagaaaaataaacaaataggggte^ 
atgacattaacctat^aaataggcgtatcacgaggccctttx:^ 
20 gacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtc^^ 
atgcggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaata^^ 
cgccattcaggctgcgcaactgttgggaagggcgatcggtgcggg 
ttaagttgggtaacgccagggttttcccagtcacgacgttgt^ 

cggccacggggcctgccaccatacccacgccgaaacaagcgctoatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgat 
25 ataggcgccagcaaccgcacctgtggcgccggtgatgccggccacg^ 
agtggtecaggctetagttttgactcaM 
aaggggggaa 
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FIGURE 7 
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